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(54) yCTPOCICTBO JXm BbinPAB/lEHMR 
OBCAAHOfl KO/lOHHbl 
(57) H3o6peTeHMe othochtca k Me4>T«Hoii m 
raaoBOM npoM-cm m npeAHaaHaMeHo ahr bw- 
npaoneHMo o6cdAHOu ko/iohmw (OK). Ue/ib - 
noBbiLijeHite. HaAexHocTM paGoTbi ycip-aa aa 
CHer npeAOTBpameHMji cro aaKnMHMBdHMR b 

CKBaXHHe npH OAHOBpeMeHHOM aKOHOMMW 

3HepropecypcoB aa cmbt oGecneveHMii bo3- 
MO)KHOCTM yMeHbUieKim Kpyrsituero MOMBHTa. 
J\m 3Toro Kopnyc (K) 1 ycrp-ea mmbbt KOHMne- 
CKwe npnMyto m o6paTHMe HanpaB/isnouine, a 
Ha ero HapyxHOil noBepxHocm BunonHeHu 
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Ko/ibueBOi^ na3 2 ti pdAMa/ibHbie naabi 10. do- 
cneAHMe mmciot d nonepe^HOM ceMeHnti K 1 
pdBHOMepHO M3MeHqK)myiocft r/iySnHy An5i pa- 
Avia/ibHoro nepeMeiAeHnsi po/ii4KOo (P) 5 m 6. 
KOTopbie paaMeiueMbt e nd3dx 10 c bo3mo;kho- 
cTbto pdAMdHbHoro nepeMeiMeHiifl. B Konbue- 
eoM naay 2 noc/ieAoodTenbHo c 
eo3MO)KHOCTbio BpdiueHM5i oTHOCMTe/ibHO npo- 
AO/ibHOfi bcii K 1 ycTdHOB/ieHy KO/ibqa 3, 4 m 8 
c naaaMM 9 na o6paiMeHHux Apyr k APyry no* 



BepxHocrnx. fac pacnono^KeHbi Bucrynbi. JQ/ih- 
Ha na30a xo/ieq 3. 4 li 8 b nonepeMHOi^ n/iocxo- 
CTM K 1 pdBHd se/iMMMHe paA^d/tbHoro 
nepeMBu^eHun P 5 m 6. Me^KAy xo/ibuaMM 3. 4 

H 8 C 803M0)KH0CTbK> BpaU4eHI4ll BOKpyr CBOeM 

OCM paaMetucH BTopof) piiA P 5 m 6. B cnysae 
cMsiim OK Ha KaxoM-ro ee yMacrxe no BceMy 
nepMMerpy BbinpaB/ieHne OK 6yAeT ocymeci- 
B/iflTbc$i HenocpeACTBeHHO BceMH HerbipbMn P 
5 u 6. 4 M/i. 



i43o6peTeHMe othocmtca k net^TsiHOi^ m 
raaoBoA npoMbiui/ieHHOCTM. a mmchho k ycT- 
poiiCTBaM A/in Bbinpao/ieHMsi oOcaAHOM ko/ioh- 

HI>1. 

Ue/ibK} H3o6peTeHM5i na/)peTC5i nosbitue* 5 
Hwe KaAOKHOCTM pa6oTw ycTpoi^CTaa aa cmbt 
npeAorapameHViii ero aaK/inHMBaHMii b cKsa- 
xcMHe npn OAHOopeMeHHOM 3kohommm anepro- 
pecypcoB aa CMer oOecneMeHun yMeHbtueHtin 

KpyTfltUCrO MOMCHTa. 10 

Ha <|>Mr. 1 cxeMdriiMHo naoOpaxceHO npeA- 
naraeMoe ycTpoMcreo: na <t)Mr. 2 - pd3pe3 A-A 
na (i)Mr. 1; na 4>Mr. 3 - paapes B-B na (frwr. 1: 
Ha ^nr. 4 - TpaeKTopuM nepeMeiueHnf) oceih 15 
BpaiAeHMfl poni4KOB. ncpeKdTbiBdtoiunxcfl no 

XMHTOCl M HeCMRTOi^ CTeHXaM OGCdAHOl^ KOHOH- 
HU. 

VCTpOMCTOO COCTOlir M3 UH/IMHAPHHeCKOrO 

MMeioiuero KOHMMecKyio npnimyio ti oSparHyio 20 
HanpaB/iniomyio xopnyca 1. Ha napyxnoi^ no- 

BepXHOCTM KOTOpOrO BUnO/IHeH KOAbUeBOM 

na3 2» TAG noc/ieAoaaTenbHo pasMeiueHw um- 
nHMApMMecKiie xo/ibua, Bepxnee 3 h HM)KHee 

4. Me^KAy KOTOpblMM yCTdHOB/ICHbl C B03M0)K- 25 

HocTb'io BpaiMeHMfl Boxpyr caoeA ocm sepxHSiA 
PRA poniiKOB 5 M HMxcHMil pq A po/YMKOO 6, CHd6- 
xceHHbfx pd3MeiueHHbiMM B oepxHeCt n Hiixnei^ 

MaCTRX Ha MX TOpuOBblX nOBepXHOCTRX BblCTy- 

naMM 7. Me)KAy aepxHUM ii hmxhmm prabmh 30 
po/iMKOB ycTaHOB/ieHo cpeAHee uti/iuHAPMMe- 
CKoe Konbuo 8. Bepxnee 3. cpeAHee 8 n hum- 
Hee 4 qviniiHAPMMecKMe Konbua BbinonHeHw c 
naaaMn 9 na o6paiueHHbix APyr k Apyry noaep- 
xHocTflx, TAe pacnono)KeHbi cucTynbi 7 ponw- 35 
KOB. Po/iMKM 5 M 6 ycTaHOBneHbi B naay 2 m 
paAwanbHbix naaax 10 xopnyca. Raaw 10 xop- 
nyca MMeiGT B nonepcMHOM ceMeHnw Kopnyca 
PdBHOMepHO ii3MeHii»oiuyK)cn r/iy5MHy or bw- 
CTynoB 11 X BnaAMHdM 12 ahp poA^a/ibHoro 40 
nepoMemeHMA po/iiixoB. Ko/ibua 3. 4 m 8 ycra- 

HOD/ieHbl C B03MO>KHOCTbK> BpaiUeHMfl OTHOCM* 

TenbHO npoAO/ibHOvi ocu xopnyca. a Antina 
naaoB 9 xo/ieu b nonepe^inow nnoCKOcm xop- 
nyca paBHB paAi^a/ibHOMy nepeMemeHMio po- 45 
/1MK0B. B KOpnyce BbinonneH oceaof) Kanan 13. 



Ycrpoi^CTBo paQoTder cneAyK>u|HM o6pa* 

30M. 

VCTPOMCTBO Ma KOnOHHe 6ypi1AbHblX Tpy6 

cnycxaiOT b cxBdKMHy ti npw AOCTMJxeHMw mm 
BepxHe£^ rpaHMuu cMAToro yMacTxa oGcbahoA 
KO/iOHHbi'cnycK npexpatuaiOT. Sbtcm OMenb 
MeA/ieHHo BpatMaiOT xonoHny 6ypM/YbHbfx 
Tpy5. Ec/111 xonoHHa Tpy6 cbo6oaho Bpauiaer- 
cn 3T0 yxasbiQaeT na to. mto p^Abi po/mxoB 
aepxHMA 5 M HMxcHHM 6 (4»Mr. 1-4) etue ne 
BaanMOAewcTByiOT co CMiiTbiM yMBCTxoM 06- 
caAHOw X0/10HHU. HeanaMMTe/ibHo yee/iMHUB 
rny6iiHy cnycxa ycTpowcTea, BHOBb epatMdtOT 
Ko/iOHHy 6yp.M/ibHbix Tpy6. AanbHeiS^ujMH cnycx 
ycTpofiCTBd npexpauiatOT b tom c/iyMae, ecim 
npM BpaiueHMvi xoiiOHHbi Tpy6 BoaHMxaer co* 
npoTMB/ienvie ee BpauieHMK), hto cewAeTe/ibcx- 
eyei 06 ynope poamxob ycipoMCTBa b cm^iuA 
yMacTOK o6caAHOi4 ko/iohhu. riocne aroro co- 
3AaK>T uupxynnuMio npoMueoMHoA xmakoctm 
B cxaaxcMHe. xoTopan npoxoA^T Mepe3 oceBOA 
xanan 13 xopnyca 1 m noc/ie BbtxoAa m3 nero 
oMUBaej ponMXM m cnocoScTByex mx ox/ia>xAe* 

HHK>. flpii BpaiUeHMM KOilOHHbl OypM/lbHUX 

Tpy6 BpaiMaeTcn xopnyc 1 ycipoi^CTea. npM 
aroM po/iMK, HaxoAqtMM^icfl bo BnaAMHO 12 pa- 
AManbHoro naaa 10 xopnyca {<|)Mr. 4). oxaauaa- 
ercR npM>xaTWM OAMOBpeMCHHO x cmrtoi) 
CTCHxe o6caAHOi^ kohohhu h Any paAvianbHoro 
na3a xopnyca'. B peaynbTdie Mcro rpohcxoamt 
nepexarbiBdHMe po/inxa no ynoMRHyrbiM no- 
BepxHOCTnM o6cdAHoA xonoHHbt m xopnyca yc* 
TpoMCToa. B TO )xe bpcmr ponnx. 
pacnoiiO)KeHHbiA c npoTiiBonoAO)KHOi% cxopo- 
HU xopnyca 1. ynHpaeTcn a HecMRTyx) cxenxy 
o6caAHOM xonoHHbi m nepexaTueaercn oaho- 
BpeMeHHo no sToft noBepxHOCTM m Any paA^* 
anbHoro naaa xopnyca. flpn 3tom 
Hanpaa/ieHuie nepexaTbiBaHnsi po/iMxoe m Bpa- 
tueHMC, CBRaaHHbtx c HMMM BcpxHcro, cpeAHe* 
ro M Hii3KHero umamhaphmccxvix xoneu 3. 8 w 4. 
coBnaAaeT c HanpaanenvieM apaiueHHR xopny- 
ca 1 ycTpoMCTBa. B npouecce nepexaTbiaaHviq 
poflMKOB no AHy paAvtanbHoro naaa 10 ohh m3 
snaAMHbi 12 nepeMeiuaioTCR na BepiuMHy 11. 
MTO conpoBO)KAaeTcn npMHyAMrenbHbiM obi- 
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,AOM>KeHMeM po/iMKOB ti3 Kopoyca nofl /iei4CT- 
BMeM 003HMKaK)mero 6oKOBoro (Bbinpao/iflio- 
mero) ycM/iMfl. flpw BUABtDKeHUM po/imkob mx 
BUCTynbi 7 nepeMciuaiOTCR no naaaM 9. koto- 
pwe npeAycMorpeHbi b Ko/ibqax 3, 4 m 8. flpw 5 
3T0M TpaeKTopiisi nepeMeiueHMn ocm opame- 
HMJi {)o/iMK3, nepeKdTbiBaiouierocn no HecM^i- 
Toft creHKe o6caAHOM ko/iohhi>i« dy^er nMeib 
BMA OKpyxHocTM. RoicaaaHHofl Ha <pm, A 
cnnoujHOM /iMHweii, uenrp Koropow coBnajxaei 10 
c ueHTpoM o6caAHoPi ko/iohhw. Ocb )Ke Bpa- 
rneHMJi poniiKa, nepeKaruBaiouterocfl no cma- 
TOM CTSHKe KonoHHbi M BbinpaDnflioiuero 66. 
OyACT nepeMemaTbcn no napa6o/iMMecKOM 
TpaeKTopMM. KOTopafi noKaaana Ha tom >Ke <J>m- 15 
rype nynKTupHOM /iMHwew. 3to qpomcxoamt 
M3-3a Toro. MTO ycM/iwe, MeoOxoAMMoe a/»» bw- 
npaeneHM^i cmhtoto ysacTxa o6caAHOi4 kohoh- 
Hu BcerAa MeHbuie ycMnw«. Meo5xoAMMoro 
A/ia nepBMMMOM Ae<t>opMauMM tom KonoHHbi. 20 
Po/iiiK, nepexaTwaaioiuMMcn no HecMnroH 
CTCHKe oOcaAHoj) ko/iohhu, nepeMciuancb m3 
enaAMHbi 12 Ha aepmiiHy 11 am3 paAwa/ibHoro 
na3a. OTOABwraeT xopnyc t ycTpowcTea oi ne- • 

CMHTOM CTCHKM B CTOpOHy CMWTOPl. BblAOM^Ke- 25 

Hue po/iMKOB m3 Kopnyca npexpauiaeTcsi 
noc/ie AOCTwxeHMq hmm sepiuiiH 1 1 Ana paAw- 
a/ibHoro naaa. MaxcviMa/ibHoe paccTOflH^e. na 
KOTopoe nepeMeu4deTC5i po/iWx. obinpaa/iRio- 
U4MM cMflTyio CTe^TKy o6caAHOM KO/ioHHbi, 6y- 30 

ACT paBHO CyMMC paCCTORHMM. Ha KOTopue 

BbiABMraioTCJi M3 Kopnyca ynoMfiHyTbiM m npo- 
TMBO/ie)KaiuMft cMy po/imkm. B c/iynae CM«TMfl 
o5caAHoft KonoHHbi na KaxoM-To ee yMacTxe no 
BceMy nepiiMeTpy BwnpaB/ieHne KonoHHw 6y- 35 
ACT ocymecTB/i59TbC5i HenocpeACTBeHHO Bce- 
MM MeTupbMn po/iMKaMii. TaxMM o6pa30M. b 
npouecce OAHoro oSopoTa xopnyca 1 ycTpoA- 
CTDa BbinpdB/i5ieTcii ynacTox o&cafKHoih xo/ioh- 
HM. paBHUM no A/»MHe cyMMapHOi;^ bwcotc 40 
B.epxHero w Hn^KHero phaob po/jmkob. fXnsK bw- ' 
npaB/icHMJi HM^e/iexcaiuMx cmhtwx ysacTKOB 
o6caAHO« KOiioHHu ycTpoMCTDo AonycxaiOT h 
noBTopniOT onucaHHwe onepauMM. 

n 

n p M M e p. AonycTtiM.o6cdAHaii KonoHna 
AwaMCTpoM 299 mm (MapKa CTa/iw To/iiUMMa 
CTeHicM 12 mm) CMPTa Ha rny6MHe 3000 m. J5/iji 
Tpy6 Taxotfi npoMHocTM napy^KHoe AaB/ieHwe. 
npM KOTopoM Hanpfl>KeHMe b Tc/ie Tpy6bi aoctm- 50 
raeT npeAe/ia TexyHecTw, pasHo 130 kFc/cm^. 

3t0 3HdHMT. MTO Ann CMIITW51 o6caAHblX KO/IOHH 

yicasaHHoi* hpomhoctm AOCTaTOMHo Hapy>KHoe 
AaB/ieHMe nopsAxa 130 kFc/cm^. /ln« awnpaa- 
/ieHM« TaxMx ko/iohh Tpe6yeTcii TaicMe Aaa/ie- 55 
Hwe (m/im 6oKOBoe BbinpaB/imoiuee ycHn^e) a 
npcAenax 130 kFc na xa^KAbii^ KBaApaTHui^i 
caHTMMBTp KOHTaxTa pa6oMero 3nefAemB (o 
AaHHOM c/iyqae po/imkob ycTpowcTaa co cm«- 

TOft CTCHKOiPl 06caAH0li KO/IOHMbl. 



VCTpoMCTBO cnycxaeTCfl Ha r/iy6MMy 3000 
M Ha 6ypM/ibHoA KO/ioHHe A^aMerpoM 140 mm 
(MapKa CTa/iM K. TO/iiunHa creHKn 10 mm), flpw- 
BeAeHHww Bee 1 nor. m TaxoM ko/iohhw pasen 
Pnp = 38.8 xFc/m. npeAe/1 rexyMecTH o^ck = 
5000 xrc/cM^. 

Bee Bcetf* 6ypMnbHoi4 ko/iohhw SyAei 

P = 38.8 -3000= 116400 xrc. 

npM K03<t)4>MMweHTe 3andcd npoMHocTn 
K»1.3 

<^Aon. IP =-f3- -3846 Kfc/CM^ 

crnp=.'aI+3rL : 



(1) 



Oi, = 



Sce«t.Tpy5u 
Sce4.Tpy6M = 40.7CM ^ 



a„ = 



116400 
40 



=2860 Krc/cM2 . 



MOMCHT COnpOTMB/ieHMSI xpyMeHMio 

rpfi Dud- cooTBeTCTBCHHo HapyxHuA m 
BHyrpeHHut^ AMdMerpu 6ypii/ibHO»i ko/iohhu. 
m; 



W=2=l^(.-0.86«) = 
= 0.000244 M = 244 CM ^ . 

143(1) 

3 rJac =r;?,p -f/S • 



y np - €J M2 *' 
3 



V 3 

OrxyAa AonycTHMww momcht. c xoTopbiM 
Mo>KHo cxpysiiBaTb 6ypti/ibHyio xo/iOHHy Ann 
npuBeAeHMfl ee bo spameHMc. GyAer 



M = W 



'/^£^i-.244 A846 " - 2860"^ 
y. _3 ^ ^ V 3 — 



=361120 Kf. CM = 3611 Kf 



7 



1663180 



8 



TorAd ycM/iMe. BoaHvixaiotuee or 3Toro mo* 

MeHTa, COCTdBMT 



n ^ M ^ 3611 
^ Di 0.089 



= 40573 Kfc, 



TAB Di - HapyxHbii^ Ai^dMerp Kopnycd yCTport- 
CTBa (ii3roTdB/iMBaeTcn m YET A^aMerpoM 
178 mm), m. 

Rpu Bbtcore OAHoro po/iMKa 100 mm. A^d* 
Merpe 40 mm m BUABMxeHMM Kd^Aoro po/iHKa 
H3 Kopnyca ycrpoi^CTBa Ha 5 mm n/ioiudAb koh- 
rarra Skoh, po/inicoa co CMsiToft creHKOit o6> 
caAHoA K0/10HHU 6yAeT iiaMeHJiTbcn or 1 ao 
145 CM^ 

GoKOBoe 6binpaB/i5iK)mee ycnnMe, coaAB- 
BaeMoe ycrpo^icTBOM. paaHo 



10 
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o - Q 

Ueun — e • 

3to ycM/iMe no Mepe BUABH>KeHMfl po/iM- 
KOB Ha KdHasKM Kopnyca vcTOoACTBa 6vxieT 
naMeHfiTbCR OT 40573 ao 280 Krc/cM^. mto 
3HaMMTe/ibHo npeBOCxoA^T yc^/ine. Heo6xoAM- 
Moe A^n BbtnpaBneHiiii paccMajpviBaeMof^ 

CMHTOA OSCdAHOA KOnOHHU. 
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(DopMy/id M3o6peTeHHii 
VctpoftCTBO AAA BbinpdBneHiin o6caAHOA 

KOnOHHU. BKHIOHdlOIUee KOpnyC C KOHVIHeCKII* 
MM npflMOM M 06p3TH0M Hanp3BnfllOlUMMM M 

KO/ibueBbiM naaoM Ha Hapy)KHOM noaepxHo- 
CTM, nociieAOBare/ibHo ycTanoBAeNHbie a 
Ko/ibueaoM naay Kopnyca xo/ibua c naddMM na 
BaanMHo o6pdU4eHHbtx noeepxHOCTflx, ycra- 
HOB/ieHHbie na Kopnyce mb^kav KO/ibuaMM c 

B03M0)KH0CTbl0 BpatACHMfl POAMKM C BbfCTyHd- 

MM B BepxMeA M HtDKHei^ MBcmx. pacnoAO)KeH* 
HbiMH B naaax Koneq. OT/iHMdiotueecsi 

TCM, 4T0« C Ue/lblO nOBbllUeHliR HaAe)KH0CTM 

pa6oTbi ycTpof^CTBa.aa chct npeAorapatueHMsi 
ero 3aiciiMHiiBaHii5i b cxBa^iiHe npM OAHOBpe- 
MeHHOi) aKOHOMMH 3HepropecypcoB aa cmbt 
06ecneMeHMR yMeHbrneHiisi xpyrniAeroMOMeH- 
Tdt Ha Hapy^KHoj) noaepxHOCTM xopnyca bw- 
nonMeHu paAManbHbie naau, nMeioaiHe b 
nonepesHOM ceMeHnvi xopnyca paaHOMepno 
H3MeH5iioiuyiocn r/iy6iiHy A^n paAHBAbHoro 
nepeMeiueHMn po/iukob. npHMCM po/rnxM paa- 
MeuieHbi B paAvia/ibHbix naaax xopnyca c 
B03MO)KHocTbio pBAMa/ibHoro nepeMBtue- 
HMn. KOAbua ycTanoB/ieHbt c aoaMoxHOCTbio 
BpaiueHMfl OTHOCHTe/ibHo npoAonbHovt ocn 
Kopnyca. a AAvina nasoa xo/ieu a nonepeMHoA 
nnocKOCTM Kopnyca paBHa BenimMHe paAMBiib- 
Horo nepeMeiueHMsi po/imkob. 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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Fig. 1 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



axmular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 



Page 3 



1663180 



1663180 
4 



The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body I and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 1 0, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8, Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgfi'cm^. This means that an external pressure on the order of 130 kgf/cm^ is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P^g/ 
= 38.8 kgf7m, the yield stress is 0,,= 5000 kgf/cm^. 

The weight of the entire drillstring will be 

P = 38.8-3000 = 1 16,400 kgf. 

For a safety factor ^=1.3 

5000 
K~ 1.3 

<j„, = ^<yl + dzl; (1) 
P 

^pipe cross SBdton 
Spipe cross section ~ ^^-^ / 

116400 



^"="40.7 
The torsional moment of inertia is 



= 2860 kgf /cnf. 



„ 4.^2 0.86 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

= 0.000244 m3 = 244 cm3. 



2 2 

^tan 



X 



tan ' 



w-i 3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 
384^-286(1 



= 361 120 kgf cm = 361 1 kgfm. 
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Then the stress arising from this torque is 

2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 1 78 mm), m. 

For a height of one roller equal to 1 00 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area Scon between the rollers and the 
collapsed casing wall will vary from 1 cm^ to 145 cm^. 

The lateral straightening stress created by the device is equal to 

^stragttening ~ q 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm^, which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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Claim A A 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from januning in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the nngs are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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